Solutions – Week 4
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   Objective line: x1 = 9, x2 = 6, slope = -2/3

a)
Solve for x1 and x2 where (1) x1 + x2 = 10 and (3) x1 + 3x2 = 24 meet:


(1) x1 = 10 – x2

(3) 10 – x2 + 3x2 = 24


10 + 2x2 = 24


2x2 = 14


x2 = 7, x1 = 3


Obj = 2(3) + 3(7) = 27

b) 
slope of (1): -1


slope of (3): -1/3


so -1 <= -c1/c2 <= -1/3


c1: 
set c2 = 3



so -1 <= -c1/3 <= -1/3



1.
-1 <= -c1/3


2.
-c1/3 <= -1/3




1 >= c1/3



c1/3 >= 1/3




3 >= c1



c1 >= 1



so 
1 <= c1 <= 3

c)
c2: 
set c1 = 2



so -1 <= -2/c2 <= -1/3



1.
-1 <= -2/c2


2.
-2/c2 <= -1/3




1 >= 2/c2



2/c2 >= 1/3




c2 >= 2



2 >= c2/3









6 >= c2



so 
2 <= c1 <= 6

d) 
No change

e)
x1 = 8, x2 = 0  or  x1 = 6, x2 = 4
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   Objective line: x1 = 6, x2 = 6, slope = -1
a)
Solve for x1 and x2 where (1) x1 + 2x2 = 7 and (2) 2x1 + x2 = 5 meet:


x1 = 1, x2 = 3


Obj = 1 + 3 =4
b) 
slope of (1): -1/2

slope of (2): -2

so -2 <= -c1/c2 <= -1/2

c1: 
set c2 = 1


so -2 <= -c1/1 <= -1/2


1.
-2 <= -c1


2.
-c1 <= -1/2



2 >= c1



c1 >= 1/2


so 
1/2 <= c1 <= 2
c)
c2: 
set c1 = 1


so -2 <= -1/c2 <= -1/2



1.
-2 <= -1/c2


2.
-1/c2 <= -1/2




c2 >= 1/2



2 >= c2



so 
1/2 <= c2 <= 2

d) 
No change

e)
x1 = 0, x2 = 5
27 a)
Max 
8x1 + 6x2 + 9x3

s.t.
6x1 + 4x2 + 4x3 <= 7200



4x1 + 5x2 + 2x3 <= 6600



x3 <= 200



x1 <= 1000



x2 <= 1000



x1 >= 600



x1, x2, x3 >= 0


10800, x1 = 600, x2 = 700, x3 = 200

b) 
-infinity <= x1 <= 9


5.333, <= x2 <= 9


6 <= x3 <= infinity

